The SU(3)-flavor violating decay J/ψ → Ξ(1530) −Ξ+ +c.c. is studied using (1310.6±7.0)×10 6 J/ψ events collected with the BESIII detector at BEPCII and the branching fraction is measured to be B(J/ψ → Ξ(1530) −Ξ+ + c.c.) = (3.17 ± 0.02stat. ± 0.08syst.) × 10 −4 . This is consistent with previous measurements with an improved precision. The angular parameter for this decay is measured for the first time and is found to be α = −0.21 ± 0.04stat. ± 0.06syst.. In addition, we report evidence for the radiative decay Ξ(1530) − → γΞ − with a significance of 3.9σ, including the systematic uncertainties. The 90% confidence level upper limit on the branching fraction is determined to be B(Ξ(1530) − → γΞ − ) ≤ 3.7%. 
I. INTRODUCTION
The Ξ and Ξ(1530) hyperons are regarded as the SU(3) octet (orbital angular momentum within quarks L = 0 and spin-parity J P = 1 2 + ) and decuplet (L = 0 and J P = 3 2 + ) baryons, respectively [1] [2] [3] . In this context, the process J/ψ → Ξ(1530) −Ξ+ [4] should be suppressed by the SU(3)-flavor symmetry [1, 2, 5] . Nevertheless, the branching fraction for the decay J/ψ → Ξ(1530) −Ξ+ was measured to be (5.9 ± 1.5) × 10 −4 [6, 7] , based on (8.6 ± 1.3) × 10 6 J/ψ events by DM2 Collaboration in 1982. For comparison, the SU(3)-flavor violating decay J/ψ → ∆ +p has a branching fraction of less than 1 × 10 −4 [7] at the 90% confidence level (C.L.), while the SU(3)-allowed decays J/ψ → pp and J/ψ → N (1535) +p [1] have the branching fractions of (1 − 2) × 10 −3 [8] . Therefore, the branching fraction for J/ψ → Ξ(1530) −Ξ+ [7] is anomalously large to that of J/ψ → Ξ −Ξ+ , which is measured to be (0.98 ± 0.08) × 10 −3 [8] . A explanation for this anomaly is that there maybe substantial J P = 1 2 − components under the J P = 3 2 + peaks while the branching fraction for J/ψ → Ξ(1530) −Ξ+ was obtained assuming a pure 3 2 + contribution around 1530 MeV/c 2 [1] .
An isodoublet Ξ * state with J P = 1 2 − around 1520 MeV/c 2 [9] , called Ξ(1520), is predicted in the diquark cluster picture, which is an SU(3) pentaquark octet with a [ds][su]ū component. Due to the low statistics in the analysis of J/ψ → Ξ(1530) −Ξ+ reported by DM2 [7] , it is difficult to give a solid conclusion whether there is a 1 2 − contribution under the Ξ(1530) peak. BESIII collect-ed (1310.6 ± 7.0) × 10 6 J/ψ events [10, 11] in 2009 and 2012, which are more than two orders of magnitude higher statistics with respect to DM2 experiment. Therefore, it will be attractive to make a precision measurement with the BESIII dataset.
In 1981, Brodsky and Lepage were the first to note the significance of angular distributions as a test of quantum chromodynamics [12] . According to Ref. [12] , the angular distribution of the J/ψ decay to a baryon-antibaryon (BB) pair is defined by:
where θ is the polar angle between the baryon direction and the positron beam direction in the J/ψ rest frame, and α is a constant of the angular distribution that is modeled in many theoretical approaches for the SU(3)-allowed charmonium decays, such as electromagnetic contributions [13] , quark mass effects [14, 15] , rescattering effects [16] , etc. Considering electromagnetic contributions while ignoring quark mass effects in the SU(3)-allowed J/ψ → BB decays, the parameter α is expressed [13] as
where m J/ψ is the nominal J/ψ mass [8] and M B refers to a baryon mass. Yet Carimalo [14] deemed that quark mass effects are more sensitive than electromagnetic con-tributions to the α value. He gave [14] 
with u = M 2 B /m 2 ψ (m ψ denotes a charmonium resonance mass), which fits the experimental data better than only considering electromagnetic effects. It is easy to see that 0 < α < 1 in the above-mentioned parameterizations. The BES(III) Collaboration measured negative α values for J/ψ → Σ 0Σ0 and Σ(1385)Σ(1385) [17, 18] . Chen and Ping investigated the rescattering effects of BB in heavy quarkonium decays, and the resulting angular distribution parameter α can be negative [16] . However, there are no theoretical predictions or experimental data available on the angular distributions for SU(3)-flavor violating J/ψ decays. Measurements of angular distributions of such decays have the potential to bring more insight into the SU(3)-flavor violating mechanism.
In addition, electromagnetic transition of decuplet to octet hyperons is a very sensitive probe of their structures [3, [19] [20] [21] . The partial width of the radiative transition Ξ(1530) − → γΞ − is estimated to be 3.1 keV when considering meson cloud effects with a relativistic quark model [3] in which the valence quark contributions for a baryon are supplemented by the pion or kaon cloud, and about 3 keV when considering octet-decuplet mixing with a nonrelativistic potential model [19] . Taking into account the total decay width of Ξ(1530) − of 9.9 MeV [8] , the branching fraction of Ξ(1530) − → γΞ − is inferred to be about 3.0×10 −4 . Experimentally, only an upper limit for B(Ξ(1530) − → γΞ − ) < 4% is reported at the 90% C.L. in 1975 [22] .
In this analysis, based on (1310.6 ± 7.0) × 10 6 J/ψ events [11] collected with the BEijing Spectrometer III (BESIII) at the Beijing Electron-Positron Collider (BEPCII), we measure the branching fraction of J/ψ → Ξ(1530) −Ξ+ with an improved precision and the angular distribution parameter for the first time. In addition, we also report evidence for the Ξ(1530) − → γΞ − decay with a 3.9σ significance based on the J/ψ → Ξ(1530) −Ξ+ process, and the corresponding 90% C.L. upper limit on the branching fraction is given.
II. BESIII DETECTOR AND MONTE CARLO SIMULATION
The BESIII detector operating at the BEPCII collider is described in detail in Ref. [23] . The detector is cylindrically symmetric and covers 93% of 4π solid angle. It consists of the following four sub-detectors: a 43-layer main drift chamber (MDC), which is used to determine momentum of the charged tracks with a resolution of 0.5% at 1 GeV/c in the axial magnetic field of 1 T with 2009 dataset and 0.9 T with 2012 dataset; a plastic scintillator time-of-flight system (TOF), with a time resolution of 80 ps (110 ps) in the barrel (endcaps); an electromagnetic calorimeter (EMC) consisting of 6240 CsI(Tl) crystals, with photon energy resolution of 2.5% (5%) at 1 GeV in the barrel (endcaps); and a muon counter consisting of 9 (8) layers of resistive plate chambers in the barrel (endcaps), with position resolution of 2 cm.
The response of the BESIII detector is modeled with Monte Carlo (MC) simulations using the software framework boost [24] based on geant4 [25, 26] , which includes the geometry and material description of the BESIII detectors, the detector response and digitization models, as well as a database that keeps track of the running conditions and the detector performance. MC samples are used to optimize the selection criteria, evaluate the signal efficiency, and estimate backgrounds. Two signal MC samples of 0.3 million events each have been generated with the J2BB3 model [27] for the J/ψ → Ξ(1530) −Ξ+ reaction. The first with an inclusive Ξ(1530) − decay and the other with the exclusive Ξ(1530) − → γΞ − decay using the angular distribution constant α (see Eq. (1) of Ref. [27] ) as measured in this analysis. The decays of the baryonsΞ + (→Λπ + ) and Λ (→pπ + ) in the signal channels are simulated exclusively. An inclusive MC sample of 1.225 × 10 9 J/ψ events is used for the background studies. The J/ψ resonance is produced by means of the kkmc event generator [28] , in which the initial state radiation is included. The decays are simulated by evtgen [29] with the known branching fractions taken from the Particle Data Group (PDG) [8] , while the remaining unmeasured decay modes are generated with lundcharm [30] .
For the inclusive analysis of the Ξ(1530) − decay, a single tagged (ST)Ξ + baryon candidate is reconstructed viaΛ(→pπ + )π + , while the Ξ(1530) − candidate is treated as a missing particle. The presence of a Ξ(1530) − candidate is inferred using the mass recoiling against thē
is the four momenta of theΛπ + system in the e + e − rest frame. For signal candidate events, the distribution of M recoil Λπ + will form a peak around the nominal mass of the charged Ξ(1530) − resonance [8] .
Charged tracks must be properly reconstructed in the MDC with |cosθ| < 0.93, where θ is the polar angle between the charged track and the positron beam direction. The combined information from the TOF and ionization loss (dE/dx) in the MDC is used to calculate particle identification confidence levels for each hadron (i) hypothesis (i = p, π, K). A charged track is identified as the i−th particle type with the highest confidence level. Events with at least one antiproton (proton) and two positively (negatively) charged pions are selected for tagging theΞ + (Ξ − ) decay mode.
TheΛ candidates are reconstructed with a vertex fit to all the identifiedpπ + combinations. A secondary vertex fit [31] is then employed to theΛ candidates and events are kept if the decay length, i.e. the distance from the production vertex to the decay vertex, is greater than zero. If there remains more than onepπ + combination in the event, the one closest to the nominalΛ mass [8] is retained. AΛ signal is required to have apπ + invariant mass within 5 MeV/c 2 from the nominalΛ mass [8] . TheΞ + candidates are reconstructed via a secondary vertex fit by looping the extra charged pions and the se-lectedΛ candidate, requiring that the decay length of the reconstructedΞ + candidates are greater than zero. If several combinations remain, the one with the minimum |MΛ π + − mΞ+ |, where MΛ π + is the invariant mass of theΛπ + system and mΞ+ is the nominal mass of thē Ξ + baryon [8] , is selected. Additionally, the requirement |MΛ π + − mΞ+ | ≤ 8 MeV/c 2 is applied to further suppress the backgrounds.
After applying the above selection criteria, a scatter plot of M recoil Λπ + versus M ST Λπ + is shown in Fig. 1 Λπ + spectrum has a Breit-Winger shape, as shown in Fig. 1(right) .
The continuum data collected at the c.m. energy of 3.08 GeV, with an integrated luminosity of 30 pb −1 [10, 11] , are used to investigate the contribution from the quantum electrodynamics (QED) process e + e − → Ξ(1530) −Ξ+ . By imposing the same event selection criteria as the J/ψ data no events survived, meaning that the QED background is negligible. The contamination from the non-Ξ + backgrounds is estimated with thē Ξ + mass sideband events, where the sideband regions are selected as M ST Λπ + ∈ [1.2817, 1.2977] ∪ [1.3457, 1.3617] GeV/c 2 , as indicated by the green long-dashed lines in Fig. 1(middle) . No peaking background is found in the Ξ(1530) − signal region from theΞ + mass sideband events, as indicated by the green-shaded histogram in Fig. 1(right) . The remaining backgrounds, investigated by the inclusive MC sample, form a smooth distribution in the M recoil Λπ + spectrum in the region of 1.535 GeV/c 2 , where the main contributions are from J/ψ → Ξ −Ξ+ π 0 and J/ψ → Ξ 0Ξ+ π − events.
The signal yields of the J/ψ → Ξ(1530) −Ξ+ decay are extracted from an unbinned maximum likelihood fit to the M recoil Λπ + spectrum. The Ξ(1530) − signal is described by the simulated MC shape convolved with a Gaussian function, which accounts for the mass resolution differ-ence between the data and MC simulation. The mean of the Gaussian function is fixed to zero while the sigma is a free parameter. The background contribution is described by a second-order Chebychev polynomial function. The fit of the M recoil Λπ + spectrum in data is shown in Fig. 1 (right) , and the fitted signal yields are listed in Table I .
The event selection criteria for the radiative decay Ξ(1530) − → γΞ − are based on theΞ + tagging mode. Besides the taggedΞ + candidates described in Sec. III A, an extra Ξ − baryon and a photon are selected to reconstruct the Ξ(1530) − candidate. Since all decay particles from Ξ(1530) − andΞ + are reconstructed from the J/ψ → Ξ(1530) −Ξ+ process, it is referred to as the double tag (DT) mode. The event selection of Ξ − candidates is similar to those of taggedΞ + candidates in Sec. III A, except for the charge-conjugated final states. The Ξ − candidate with the minimum |M DT Λπ − − m Ξ − | is the only one retained, and then is requirement Photons are reconstructed by clustering the EMC crystals' signals, and the energy deposited in the nearby TOF counter is included to improve the reconstruction efficiency and energy resolution. A photon candidate is defined as a shower with an energy deposit of at least 25 MeV in the barrel region (|cosθ < 0.8|) or of at least 50 MeV in the end-cap region (|0.86 < cosθ| < 0.92). Showers in the angular range between the barrel and the endcaps are poorly reconstructed and therefore excluded. An additional requirement on the EMC timing of a photon candidate, 0 ≤ t ≤ 700 ns, is employed to suppress electronic noise and energy deposits unrelated to the collision event, where time is measured relative to the event start time. All photons, which satisfy the above selection criteria are kept for further analysis. 28 1.29 1.30 1.31 1.32 1.33 1.34 1.35 1.36 28 1.29 1.30 1.31 1.32 1.33 1.34 1.35 1.36 A four-constraint (4C) kinematic fit is performed with the γ, Ξ − , andΞ + candidates by imposing overall energymomentum conservation. For each event, the combination with the least χ 2 4C is selected. To suppress background events different from the final states of the signal channel, we require χ 2 4C < 5, which is determined by maximizing the figure- 
where S is the expected number of signal events from the signal MC simulation, B is the number of background events from the inclusive MC sample in which the main background processes (see below in the section) are known and normalized using PDG branching fraction values [8] . Multiple iterations between the S value and the χ 2 4C requirement is employed until the procedure is converged.
The γΞ − invariant mass spectrum of the events that remain after imposing the selection criteria above are shown in Fig. 2(right) . A weak enhancement of events in the region of the radiative Ξ(1530) − decay can be seen.
The background sources are divided into two categories, with and without the Ξ − resonance. The non-Ξ − backgrounds are investigated by the Ξ − mass sideband events, where the sideband regions are defined as in the ST mode (see Sec. III A). It is found that very few events from the sidebands survived in the M γΞ − region around 1.535 GeV/c 2 . According to the inclusive MC information, the main background is the decay J/ψ → γη c → γΞ −Ξ+ , which distributes smoothly in the signal region of the Ξ(1530) − baryon. While a few peaking background events are found from the process J/ψ → Ξ(1530) −Ξ+ with Ξ(1530) − decaying to the Ξ − π 0 and Ξ 0 (→ Λπ 0 )π − systems with a soft photon being undetected. Other background events, forming a flat distribution in the γΞ − mass spectrum, are from the decays J/ψ → γΞ −Ξ+ and J/ψ → Ξ −Ξ+ .
The signal yields for the decay J/ψ → Ξ(1530) −Ξ+ → γΞ −Ξ+ are extracted by an unbinned maximum likelihood fit to the M γΞ − spectrum. The signal of Ξ(1530) − baryon is modeled with the simulated MC shape. Since the statistics is not sufficient, we do not smear a Gaussian function to parametrize the difference between the da-ta and the MC sample. The few peaking background events from the process J/ψ → Ξ(1530) −Ξ+ , with Ξ(1530) − decaying to the Ξ − π 0 and Ξ 0 (→ Λπ 0 )π − systems, are normalized with their branching fractions, where B(J/ψ → Ξ(1530) −Ξ+ ) is obtained from this work and the branching fractions of two Ξ(1530) − decays are from the PDG [8] . The non-peak dominant background J/ψ → γη c → γΞ −Ξ+ is described by the MC-determined shape, where the corresponding number [8] of the background events is normalized to the data. The remaining background shape is parametrized by an exponential function plus a first-order polynomial to describe the inclined flat slope in the M γΞ − distribution from the two main backgrounds, J/ψ → γΞ −Ξ+ and J/ψ → Ξ −Ξ+ . The parameters of the exponential function and the first-order polynomial are fitted. The fit, shown in Fig. 2(right) , yields 33.2 ± 9.6 signal events with a significance of 3.9σ which is the most conservative one among various fit scenarios (i.e., different fit range, signal shape, background shape, and background size). The significance is calculated using the formula −2 ln(L 0 /L max ), where L max and L 0 are the likelihoods of the fits with and without the Ξ(1530) − signal included, respectively. The upper limit on the signal yield is determined by convolving the likelihood distribution with a Gaussian function with a standard deviation of σ = x × ∆, where x is the number of fitted signal events, and ∆ refers to the total systematic uncertainty (4.9%, see Table II ). It is found to be N UL DT = 46 at the 90% C.L. The branching fraction for J/ψ → Ξ(1530) −Ξ+ is calculated using
where N obs ST is the number of events for ST, which is extracted from the fit to M recoil Λπ + spectrum; N J/ψ is the total number of J/ψ events [11] ; B(Ξ + ) and B(Λ) are the branching fractions [8] ofΞ + →Λπ + andΛ →pπ + , respectively; ǫ ST , expressed as (f + ǫΞ 
. As a result, the branching fraction of B(J/ψ → Ξ(1530) −Ξ+ ) is determined to be (3.17 ± 0.02) × 10 −4 where the uncertainty is statistical only, and other numerical values are listed in Table I. The upper limit at the 90% C.L. on the branching fraction for the radiative decay Ξ(1530) − → γΞ − is calculated using
where N UL DT is the upper limit on the number of fitted Ξ(1530) − → γΞ − signal events at the 90% C.L.; B(Ξ − ) and B(Λ) are the branching fractions [8] of Ξ − → Λπ − and Λ → pπ − , respectively; ǫ DT , expressed as f − f + ǫ MC DT , is the detection efficiency in the DT mode, where ǫ MC DT denotes the MC-simulated efficiency using the J2BB3 model [27] . Taking the systematic uncertainty (see Sec. VA) into consideration, the upper limit at the 90% C.L. on the branching fraction of Ξ(1530) − → γΞ − is calculated to be 3.7%. We obtain the number of recorded J/ψ → Ξ(1530) −Ξ+ events in each cosθ bin by fitting theΛπ + invariant mass distribution as described in Sec. IV A. By dividing by the detection efficiency in each cosθ interval, we obtain the efficiency-corrected cosθ distribution shown in Fig. 3 . A least square fit of Eq. 1 to the obtained cosθ distribution in the range of [−1.0, 1.0] gives α = −0.20 ± 0.04, where the uncertainty is statistical only. 
V. SYSTEMATIC UNCERTAINTIES

A. Branching fractions
The systematic uncertainties in the branching fraction measurements arise from many sources. They depend on theΞ + efficiency correction, mass windows forΛ and Ξ + , decay lengths forΛ andΞ + , background shape, the amount of background, the branching fractions of the intermediate decays, and the total number of J/ψ events. It is noteworthy that the uncertainties due to the tracking and PID efficiencies for the charged π track from theΞ + decay, and theΛ reconstruction efficiency are included in the chargedΞ + reconstruction uncertainty. For the radiative Ξ(1530) − decay they depend, in addition, on the photon reconstruction efficiency.
1. Photon reconstruction efficiency: The uncertainty for photon detection is 1.0% per photon, obtained by studying J/ψ → ρ 0 π 0 , ρ 0 → π + π − , π 0 → γγ [32].
2.Ξ + efficiency correction: As mentioned above, the correction factor f + (f − ) on theΞ + (Ξ − ) reconstruction efficiency, defined as ǫΞ
, is obtained by using a control sample of J/ψ →Ξ + Ξ − via single and double tag methods (the values are listed in Table I ).
The uncertainty for f + (f − ) is gained by adding the relative uncertainties for ǫΞ + data and ǫΞ + MC (ǫ Ξ − data and ǫ Ξ − MC ) in quadrature assuming the sources are independent, and is found to be 1.0% for each mode. Therefore, the systematic uncertainty forΞ + efficiency correction is taken as 0.7% by averaging both charge-conjugate modes.
Mass window (decay length) ofΛ (Ξ + ):
The uncertainty attributed to theΛ (Ξ + ) mass window (decay length) requirement, is estimated using |ε data − ε MC |/ε data , where ε data is the efficiency of applying thē Λ (Ξ + ) mass window (decay length) requirement by ex-tractingΛ (Ξ + ) signal in thepπ + (Λπ + ) invariant mass spectrum of the data, and ε MC is the corresponding efficiency from the MC simulation. The difference between the data and the MC simulation is considered as the systematic uncertainty and is found to be 0.2% (0.1%) due to theΛ mass window (decay length) requirement, and 1.4% (1.0%) for theΞ + mass window (decay length) requirement.
4. Kinematic fit for the radiative Ξ(1530) − decay mode: The uncertainty due to the kinematic fit is estimated to be 2.4%, by taking the difference in efficiency between with and without a correction to the tracking helix parameters [33] that reduces the difference between MC simulation and data.
Angular distribution:
The uncertainty due to the angular distribution is investigated by changing the α value by ±1 standard deviation. The larger differences between the α values and the nominal ones (0.5% and 3.6%) are taken as the systematic uncertainties for the inclusive and radiative Ξ(1530) − decay modes. 6. Fit procedure: For the inclusive Ξ(1530) − decay mode, uncertainties due to the fitting range of M recoil Λπ + are estimated by changing the fitting range from 1.47-1.62 GeV/c 2 to 1.475-1.615 GeV/c 2 and 1.465-1.625 GeV/c 2 , respectively. The largest difference with respect to the nominal value is 0.7% and this is taken as the uncertainty associated with the fitting range. The uncertainty due to the background shape is estimated by changing the second-order polynomial function to a first-order polynomial. The relative difference on the signal yield of 1.0%, is taken as the uncertainty due to the background shape. In the fit of M recoil Λπ + , the signal shape is parametrized by the simulated MC shape convolved with a Gaussian function with the mean of zero. To estimate the uncertainty caused by a possible shift of the signal peak, an alternative model with the free mean of the Gaussian is used to estimate the uncertainty due to the signal shape. The difference between the two fits of 0.02% is negligible. Assuming that the sources above are independent and adding them in quadrature, the total systematic uncertainty associated with the fit procedure is obtained to be 1.2%. As for the radiative Ξ(1530) − decay mode, the uncertainty associated with the fit procedure is negligible since the nominal upper limit on B(Ξ(1530) − → γΞ − ) is the most conservative one among multiple fit scenarios. 8. Intermediate decays: The uncertainties due to the branching fractions of intermediate decays Ξ − → Λπ − and Λ → pπ − are 0.04% and 0.8% [8] , respectively. Therefore, this uncertainty associated with the branching fractions of intermediate decays is taken to be 0.8%. 9. Number of J/ψ events: The total number of J/ψ events is obtained by studying the inclusive hadronic J/ψ decays which has a systematic uncertainty of 0.5% [11] . Table II lists all of the systematic uncertainties on branching fraction measurements for the J/ψ → Ξ(1530) −Ξ+ decay in the ST mode and the radiative Ξ(1530) − decay mode, respectively. The total systemat-ic uncertainty is individually calculated as the quadratic sum of all individual terms for each mode.
B. Angular distribution
The systematic uncertainties in the measurement of the α value arise from M recoil Λπ + fitting range, background shape, cosθ fitting range, cosθ binning, and efficiency correction. It should be noted that absolute values of the uncertainties of α are given in this analysis. 1. The M recoil Λπ + fitting range: The uncertainty due to the fitting range of M recoil Λπ + is estimated by changing the fitting range from 1.47-1.62 GeV/c 2 to 1.475-1.615 GeV/c 2 and 1.465-1.625 GeV/c 2 , respectively. The largest difference for α Ξ(1530) − of 0.02 is taken as the uncertainty due to the fitting range.
2. The background shape: The uncertainty due to the background shape in the angular distribution is estimated by changing the second-order polynomial function applied for fitting M recoil Λπ + to a first-order polynomial function. The difference becomes 0.04 for α Ξ(1530) − and this is taken as the uncertainty due to the background shape.
3. The cosθ fitting range: The uncertainty due to the cosθ fitting range is estimated by varying the cosθ fitting range to [-0.9, 0.9]. The difference on angular distribution is 0.01 and this is taken as the uncertainty due to the cosθ fitting range.
The cosθ binning:
The uncertainty due to the binning of cosθ is estimated by changing the applied 20 bins to 10 bins. The difference for α value between the the two cases is 0.01 for α Ξ(1530) − and is taken as the systematic uncertainty due to the binning.
Efficiency correction:
The α value is obtained by fitting the efficiency-corrected cosθ distribution. To estimate the systematic uncertainty due to the MC generator to the fitted α value, the ratio of detection efficiencies between the data and MC simulation is obtained based on the process J/ψ → Ξ(1530) −Ξ+ with the inclusive decay of Ξ(1530) − . The cosθ distribution is refitted using corrected one by the above ratio of detection efficiencies. The resulting absolute difference is 0.03 in α and this is taken as the systematic uncertainty due to the imperfection of MC simulation.
The absolute systematic uncertainties from the different sources for the α parameter of the angular distribution are given in Table III , and the total systematic uncertainty is obtained by adding the values in quadrature, assuming that each source is independent.
VI. SUMMARY AND DISCUSSION
The SU(3)-flavor violating decay J/ψ → Ξ(1530) −Ξ+ is measured using (1310.6 ± 7.0) × 10 6 J/ψ events collected with the BESIII detector in 2009 and 2012. The signal is clearly observed (> 10 σ) and the branching fraction is measured to be B(J/ψ → Ξ(1530) −Ξ+ + c.c.) = (3.17 ± 0.02 ± 0.08) × 10 −4 . The result is consistent with the DM2 measurement [7] within 2 standard deviations (see Table IV ), but with an improved precision. The α value of the angular distribution for J/ψ → Ξ(1530) −Ξ+ decay is measured for the first time and is found to be α Ξ(1530) = −0.21 ± 0.04 ± 0.06.
In addition, we present the first evidence for the Ξ(1530) − → γΞ − radiative decay with a significance of 3.9σ. The upper limit at the 90% C.L. on the branching fraction of Ξ(1530) − → γΞ − is measured to be 3.7%, which is consistent with the previous measurement [22] . The result is compatible with the theoretical prediction of 3.0 × 10 −4 [3, 19] . Our result provides complementary experimental information for isolating both the octetdecuplet mixing mechanism [19] and meson cloud effects [3] in the baryon structure. 
This work
Other measurements Theoretical prediction B(J/ψ → Ξ(1530) −Ξ+ + c.c.) (10 −4 ) 3.17 ± 0.02 ± 0.08 5.9 ± 0.9 ± 1.2 [7] α(J/ψ → Ξ(1530) −Ξ+ ) −0.21 ± 0.04 ± 0.06 --B(Ξ(1530) − → γΞ − ) (%) ≤ 3.7 @ 90% C.L. ≤ 4 @ 90% C.L. [22] ∼ 0.03 [3, 19] and Technology fund; The Knut and Alice Wallenberg Foundation 
